Bacterial and nonbacterial expression of wild-type and mutant human phospholipid hydroperoxide glutathione peroxidase and purification of the mutant enzyme in the milligram scale.
15-Lipoxygenases and phospholipid hydroperoxide glutathione peroxidases are counterparts in the metabolism of hydroperoxy lipids and a balanced regulation of both enzymes is essential for normal cell function. Glutathione peroxidases contain selenocysteine as catalytically active amino acid and this selenocysteine is encoded by a TGA stop codon. Detailed protein chemical investigations on phospholipid hydroperoxide glutathione peroxidases and crystal trials have been hampered in the past by limited protein supply. There is no efficient natural source for large-scale enzyme preparation and overexpression of the functional protein in recombinant systems has not been reported so far. To avoid problems with recognition of the selenocysteine stop codon we mutated the selenocysteine to a cysteine and expressed the Sec46Cys mutant in milligram amounts in the baculovirus/insect cell system and as His-tag fusion protein in Escherichia coli. The recombinant enzyme species were purified by conventional fast protein liquid chromatography (nonfusion protein) or by affinity chromatography on a nickel matrix (His-tag protein). Surprisingly, we found that both protein variants were functional although their specific activities were reduced when compared with the wild-type enzyme. Basic protein chemical and enzymatic properties of the purified enzyme species were determined and monoclonal antibodies which recognize the native phospholipid hydroperoxide glutathione peroxidases were raised using our enzyme preparations as antigen. The described strategies for overexpression of mutant phospholipid hydroperoxide glutathione peroxidase species and their purification from recombinant sources provide sufficient amounts of enzyme for future protein chemical investigations and detailed crystal trials.